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Abstract 

Background: Many studies have explored approaches to learning in medical school, mostly in the classroom 
setting. In the clinical setting, students face different conditions that may affect their learning. Understanding 
students' approaches to learning is important to improve learning in the clinical setting. The aim of this study was 
to evaluate the Study Process Questionnaire (SPQ) as an instrument for measuring clinical learning in medical 
education and also to show whether learning approaches vary between rotations. 

Methods: All students involved in this survey were undergraduates in their clinical phase. The SPQ was adapted to 
the clinical setting and was distributed in the last week of the clerkship rotation. A longitudinal study was also 
conducted to explore changes in learning approaches. 

Results: Two hundred and nine students participated in this study (response rate 82.0%). The SPQ findings 
supported a two-factor solution involving deep and surface approaches. These two factors accounted for 45.1% and 
22.5%, respectively, of the variance. The relationships between the two scales and their subscales showed the 
internal consistency and factorial validity of the SPQ to be comparable with previous studies. The clinical students 
in this study had higher scores for deep learning. The small longitudinal study showed small changes of 
approaches to learning with different rotation placement but not statistically significant. 

Conclusions: The SPQ was found to be a valid instrument for measuring approaches to learning among clinical 
students. More students used a deep approach than a surface approach. Changes of approach not clearly occurred 
with different clinical rotations. 
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Background 

The concept of approach to learning has been studied 
extensively because it is strongly related to students' 
level of understanding and learning outcomes. In gen- 
eral, three different approaches have been described: 
deep, surface and strategic [1-3]. Students who adopt a 
deep approach are predominantly motivated by an inter- 
est in learning for its own sake and an interest in the 
subject material. They attempt to understand the under- 
lying structure and meaning, examine evidence critically, 
use it cautiously and actively relate new information to 
previous knowledge. Students who adopt a surface ap- 
proach are predominantly motivated either by a desire 
simply to complete the course or by a fear of failure. 
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Their intention is to fulfill the course requirements by 
memorizing and reproducing specific facts or pieces of 
disconnected information for examinations. They tend 
to be anxiously aware of assessment requirements and 
prefer to restrict learning to a defined syllabus and speci- 
fied tasks. Students who adopt a strategic/achieving ap- 
proach are predominantly motivated by the achievement 
of high grades and a sense of competition. Their main 
intention is to be successful, and they are prepared to 
use any means necessary, depending on what they feel 
would produce the most successful results. 

Several instruments have been developed to measure 
the behavioral and conceptual processes in which stu- 
dents engage while learning. These include the Inventory 
of Learning Processes, the Approaches to Studying In- 
ventory and the Study Process Questionnaire (SPQ) [4], 
This study focused on the SPQ. 
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The SPQ was developed from the earlier 10-scale 
Study Behaviour Questionnaire (SBQ), which was con- 
ceived within an information-processing framework. The 
SBQ initially contained 72 items, but was later extended 
to 80 items covering 10 subscales. In the subsequent 
SPQ, some of the items in the SBQ were reclassified and 
the 10 subscales were relabeled [1]. It was demonstrated 
that these relabeled subscales could be subsumed under 
three second-order factors interpreted as the reprodu- 
cing, internalizing and organizing dimensions of stu- 
dents' learning. Although these were intended to 
encompass the values, motives and cognitive strategies 
associated with particular aspects of learning, they are 
broadly comparable with the surface, deep and strategic 
approaches that had been defined earlier. Ultimately, 
Biggs [5] reduced the SPQ to seven items in each of six 
subscales reflecting the respondents' motives and strat- 
egies within each of the three major dimensions, and 
renamed them as surface, deep and achieving 
approaches to learning to bring the terminology into line 
with that of other researchers (Table 1). 

In 1992, Biggs [5] summarized work with the 3P (pres- 
age, process, product) model using the SPQ, focusing on 
students' motives and strategies for learning. These 
motives and strategies have been examined in various 
contexts, including cross-cultural comparisons, the lan- 
guage medium of instruction, teaching and learning 
environments, professional and staff development, and 
factor structure and the dimensionality of subscales 
[6-8]. 

When using the SPQ to monitor teaching/learning 
environments, the role of the scales related to achieving 
is not as evident as that of the deep and surface scales. 
Indeed, the achieving motive and strategy differ from the 
deep and surface motives and strategies from the outset 
[5]. Whereas deep and surface strategies describe the 
way students engage in a task, the achieving strategy 
refers to how the student organizes when and where the 
task will be engaged, and for how long. Factor analyses 
usually associate the achieving motive and strategy with 
the deep approach, but depending on the subject and 
teaching conditions, achieving-related scores sometimes 
have a bearing on the surface approach. Using confirma- 
tory factor analysis, the SPQ is most conveniently 
described in terms of two factors - deep and surface - 



Table 1 Three prototypical approaches to learning 



Approach 


Motive 


Strategy 


Surface 


Extrinsic: avoid failure 
but don't work too hard 


Focus on selected details and 
reproduce accurately 


Deep 


Intrinsic: satisfy curiosity 
about topic 


Maximize understanding: read 
widely, discuss, reflect 


Achieving 


Achievement: compete 
for highest grade 


Optimize organization of time 
and effort (study skills) 



with achieving motive and strategy subscales aligned 
with both of these factors [7,9]. 

Responding to the need for a shorter, two-factor ver- 
sion of the SPQ that addresses deep and surface 
approaches only and can be administered quickly and 
easily by a regular teacher, Biggs and colleagues [10] 
developed a simple version comprising two factors (deep 
and surface) with 20 items. This version of the question- 
naire has acceptable Cronbach's alpha reliability values 
(0.64 for surface approach and 0.73 for deep approach). 

Concerning medical students' approaches to learning, 
studies have used several different instruments: Biggs's 
SPQ, obtaining scores for surface, deep and achieving 
learning approaches; the Entwistle-Ramsden Lancaster 
Approaches to Studying Inventory, obtaining scores for 
reproducing, meaning and achieving orientations to 
learning; the Schmeck Inventory of Learning Process; 
and the Adelaide Diagnostic Learning Inventory for 
Medical Students [1-3,11-14]. 

These earlier studies investigated approaches to learn- 
ing in the classroom setting. However, learning in the 
clinical setting during medical education is a different 
environment, and differences in learning are associated 
with department-related and student-related factors (one 
being the approach to learning) and interactions be- 
tween them. Understanding the student factor is import- 
ant in improving learning in the clinical setting [15-17]. 
In a recent qualitative study in a clinical learning con- 
text, three factors affecting students' learning approaches 
were identified: clinical supervisors and supervision, 
stress and anxiety, and assessment [18]. The purpose of 
the present study was to assess the reliability and validity 
of the SPQ for use in clinical learning in medical educa- 
tion and also to determine whether learning approaches 
vary between rotations. 

Methods 

Participants 

A cross-sectional quantitative study was conducted among 
students in years 5 and 6 who were undertaking clerkships 
at the Faculty of Medicine, Universitas Gadjah Mada, 
Indonesia. The clerkships comprise several rotations of 
varying length that all students should follow completely. 
For the study, the inclusion criterion was undergraduate 
medical students who were undertaking a clinical clerk- 
ship during the data collection period. Students in com- 
munity medicine or public health rotations who were 
working outside the hospital setting were excluded. 

The SPQ questionnaire had already been modified for 
the clinical context and was distributed to 255 students in 
the last week of their clerkship rotation. The students were 
asked to complete the questionnaire related to their 
current rotation and return it at the end of the week to 
their student coordinator, who then sent the questionnaires 
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to the researcher. Only students who returned a com- 
pleted questionnaire were included in the analysis. 

A sample of students was selected to participate in a 
more extensive longitudinal study to explore changes in 
approaches to learning in three different rotations over a 
period of 30 weeks. Random sampling was not feasible. 
Thus, group randomization representing different rota- 
tions was used. This resulted in three groups from internal 
medicine, surgery and neurology that comprised 39 stu- 
dents. For this longitudinal study, a questionnaire survey 
after each rotation was conducted, and focus group dis- 
cussions were held at the end of the three rotations. 

The instrument 

The SPQ was selected from various instruments that 
measure students' learning approaches. According to 
Biggs, a student's learning approach is a function of 
both a motive and a strategy [1], with the motive influ- 
encing the learning and studying strategies that the 
student adopts. Although Biggs claimed that students' 
approaches are relatively stable over time, several studies 
have demonstrated the contextual dependence of learn- 
ing approaches [19,20]. In the present study, approaches 
to learning were determined in the context of studying 
in a clinical department. The original instrument com- 
prised 42 items (six subscales) rated on a five-point 
Likert scale, with a value of five indicating that the state- 
ment was "always or almost always true of me" and one 
indicating that the statement was "never or only rarely 
true of me". To apply the questionnaire to medical edu- 
cation, Hilliard [12] removed 18 items containing gen- 
eral or abstract statements that might interfere with the 
"specific" content sought in the medical education set- 
ting. The present study used items similar to those in 
Hilliard's study. However, because of the clinical setting, 
24 items in the Hilliard questionnaire were reworded to 
reflect the clinical teaching context. For example, item 4 
in the original version ("I think browsing around is a 
waste of time, so I only study seriously what's given out 
in class or in the course outlines") was reworded to "I 
think that trying to be involved in all clinical activities is 
a waste of time, so I devote my effort to areas clearly 
identified in the objectives of this clerkship". In some 
cases the adjustment was slight, with only the context 
being changed. For example, item 20 ("I usually become 
increasingly absorbed in my work the more I do") 
was changed to "The more I am involved in clinical ac- 
tivities, the more absorbed I become in my work" [see 
Additional file 1]. 

Statistical analysis 

Descriptive statistics were used for the participants' char- 
acteristics. Factor analysis using principal component 
analysis with oblimin rotation and internal consistency 



methods was conducted to examine the construct valid- 
ity and the reliability of the scales. Correlation analysis 
among subscales and repeated measures analysis of vari- 
ance were used for statistical comparisons. SPSS (17.0) 
software [21] was used for data analysis, and a statisti- 
cally significant difference between means was set at the 
0.05 level. 

Ethics 

Ethical clearance was received from the Ethics Commit- 
tee for Biomedical Research Involving Human Subjects, 
the Universitas Gadjah Mada, Yogyakarta. No funding 
was sought for the study. 

Results and discussion 

Of 255 students, 209 returned the questionnaire (re- 
sponse rate 82.0%). Of these, 95 students were in their 
fifth year, and 114 were in their sixth year. Almost twice 
as many were female (134) as male (75). Most were not 
married (183). One-half (107) were housed in dormitor- 
ies or home stays, about one-third (76) lived with par- 
ents and a small proportion lived with other relatives 
(17) or alone (9). It is typical for out-of-town students to 
live with relatives, in dormitories or in home stays. 

The means and standard deviations for the subscales of 
students' approaches to learning and estimates of internal 
consistency are presented in Table 2. The scores for the 
deep learning approach were higher than those for the sur- 
face or achieving approach. Preclinical students in medical 
school are considered to have to be very competitive, high 
achievers to obtain high marks in examinations that test a 
wide range of factual knowledge. However, once a student 
has passed the early part of the course, success in the clin- 
ical part is assumed. Student comments during focus 
group discussions suggested that they are less competitive 
in their clinical years than during the earlier, more theoret- 
ical part of the course. Hilliard found that senior students 
were more interested in learning for the sake of learning 
and in acquiring the skills of a competent physician [12]. 
Furthermore, in the departments involved in the present 

Table 2 Mean scores on the subscales of approaches to 



learning 



Approach/scale/item 


Mean 


SD 


Cronbach s alpha 


Surface approach 


21.61 


5.23 


0.74 


Surface motive 


11.46 


2.19 


0.65 


Surface strategy 


10.73 


2.23 


0.65 


Deep approach 


27.49 


5.98 


0.83 


Deep motive 


14.13 


2.18 


0.78 


Deep strategy 


13.94 


2.12 


0.79 


Achieving approach 


26.30 


6.02 


0.84 


Achieving motive 


12.88 


2.57 


0.73 


Achieving strategy 


14.01 


2.36 


0.81 
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Table 3 Factors resulting from the factor analysis of 



approaches to learning subscales 



Subscale 


Factor 1 


Factor 2 


Surface Motive 


0.11 


0.84 


Surface Strategy 


0.17 


0.76 


Deep Motive 


0.85 


0.16 


Deep Strategy 


0.88 


0.12 


Achieving Motive 


0.53 


0.61 


Achieving Strategy 


0.85 


0.30 



study, assessments tend to require explanation and com- 
prehension (oral examinations, case presentations and 
written assignments) and not merely memory recall. This 
practice may require students to use more deep learning. 

Several studies of medical students in their non-clinical 
years have used either the Biggs SPQ instrument to meas- 
ure surface, deep and achieving learning approaches, or 
the Entwistle-Ramsden Lancaster Approaches to Study- 
ing Inventory to measure reproducing, meaning and 
achieving orientations to learning [4,22,23]. The scoring 
methods used, numbers of items and medical school 
classes differed between these studies. All studies except 
Martenson's found deep or meaning scores to be the high- 
est [23]. The Martenson study, conducted in a traditional 
medical school, reported surface scores as the highest. 

The overall alpha value and the alpha value for each 
scale indicated a high level of internal consistency (0.91) 
comparable with that in other studies [7,10,12,24,25]. In 
the present study, there were only four items per subscale. 
This could have been the reason for the higher alpha reli- 
ability (range 0.65-0.84) compared with the range (0.60- 
0.75) reported in studies with seven items per subscale [9]. 
Compared with a similar questionnaire applied in medi- 
cine, the alpha reliability was higher (0.57-0.67 in Hilliard 
[12]). Factors that may have influenced the higher reliabil- 
ity in this study were number of items (this study used the 
shorter version) and homogeneity of the students (age, 
marital status, and living arrangement) who completed 
the questionnaire. These results validate use of the 



modified questionnaire for assessing approaches to learn- 
ing in a clinical setting. Further studies with larger sam- 
ples are recommended to investigate the applicability of 
the questionnaire in other clinical settings. 

To evaluate the construct validity of the questionnaire, 
the six subscale scores were subjected to principal com- 
ponent factor analysis followed by an oblimin rotation to 
a simple structure. Eigenvalues greater than 1.0 were 
adopted as a criterion for determining the number of 
factors to be extracted. Two factors with eigenvalues 
above 1.0, which accounted for 67.7% of the variance, 
were obtained and are shown in Table 3. Examination of 
the screen test supported the two-factor solution. 

On the basis of Biggs s original theory, there should be a 
three-factor solution identifying three learning approaches: 
deep, surface and achieving. However, subsequent research 
[9] suggested that there are only two solutions, deep and 
surface. The achieving subscales were usually found to ei- 
ther load on one of the other two factors or be divided be- 
tween them. In 2001, Biggs and colleagues verified the 
revision of the SPQ with a two-factor structure [10]. The 
revised instrument assesses deep and surface approaches 
only and uses fewer (20) items. The present study also 
supports a two-factor solution, with the "achieving strat- 
egy" loaded on factor 1 (deep approach) and the "achiev- 
ing motive" loaded on factor 2 (surface approach). These 
two factors explain 45.1% and 22.5%, respectively, of the 
variance. Further discussion therefore considers only the 
deep and surface approaches to learning. 

The relationships between the two scales and their 
subscales are shown in Table 4. There was a positive cor- 
relation (.845; .887; and .872) between the deep ap- 
proach and its three subscales and also between the 
surface approach and its subscales (.765; .719; and .756). 
The correlations were significant at the 0.01 or 0.05 
level. Weak correlations between approaches and sub- 
scales show that the two approaches were dissimilar. 

A surface approach will work if a student is trying to 
memorize information for reproduction [1]. However, 
excessive use of the surface approach can lead to missing 



Table 4 Correlation between approaches to learning scales (coefficient correlations) 



Scales 


SA 


SM 


ss 


AM 


DA 


DM 


DS AS 


Surface approach/SA 


1.00 














Surface motive/SM 


0.765** 


1.00 












Surface strategy/SS 


0.719** 


0.390** 


1.00 










Achieving motive/AM 


0.756** 


0.363** 


0.261** 


1.00 








Deep approach/DA 


0.343** 


0.129 


0.181** 


0.430** 


1.00 






Deep motive/DM 


0.279** 


0.069 


0.136* 


0.390** 


0.845** 


1.00 




Deep strategy/DS 


0.243** 


0.056 


0.134 


0.330** 


0.887** 


0.644** 


1.00 


Achiev. strategy/AS 


0.363** 


0.203** 


0.196** 


0.396* 


0.872** 


0.567** 


0.680** 1 .00 



**Correlation is significant at the 0.01 level (two-tailed). 
Correlation is significant at the 0.05 level (two-tailed). 
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Table 5 Comparison between approaches to learning scores in three medical departments 



Scales 


Internal Med Mean (SD) 


Surgery Mean (SD) 


Neurology Mean (SD) 


F, (df), p, eta 2 


Surface Approach 


DO. 1 4p.J5jj 


'ZA Q 1 f£ HQ} 

34.o I (D.UoJ 


3D.Uj(4. 1 4J 


jy (z,jy; .jj .Uz 


Surface Motive 


11.90(2.19) 


11.29(2.61) 


11.67(1.76) 


.42 (2,39) .86 .02 


Surface Strategy 


11.28(2.07) 


1 0.62(2.50) 


11.09(1.64) 


.50 (2,39) .61 .03 


Achieving Motive 


12.95(2.56) 


12.90(3.10) 


12.28(2.10) 


.45 (2,39) .64 .02 


Deep Approach 


42.71(4.83) 


42.92(5.59) 


40.81(4.91) 


1.18 (2,39) .32 .06 


Deep Motive 


14.33(1.96) 


14.19(2.27) 


14.00(1.76) 


.15 (2,39) .86 .01 


Deep Strategy 


14.48(1.78) 


14.43(1.94) 


13.48(1.86) 


1.90 (2,39) .16 .09 


Achiev. Strategy 


13.90(2.07) 


14.33(2.67) 


1 3.33(2.48) 


.94 (2,39) .40 .05 



interconnections between elements, or the meanings 
and implications of what is learned. Students who use a 
surface approach tend to have an external locus of con- 
trol (e.g. are highly oriented toward grades), study less 
and target their study toward material they believe will 
be included in the examination. Students who are less 
oriented toward grades have a deep approach to learning 
and study material in a broader sense. 

The students' approaches to learning did not change 
significantly as they rotated through the three depart- 
ments involved in this study. Table 5 presents the 
repeated measures analysis of variance results. 

The small differences in students' approaches in this 
study suggest that contextual or environmental variables 
as well as individual perceptions of these variables influ- 
ence students' use of deep or surface approaches to 
learning tasks. The lack of significant results in the lon- 
gitudinal study is possibly attributable to the small sam- 
ple used (n=39) or the short period of time between 
measurements (six weeks for neurology and 12 weeks 
for internal medicine and surgery). 

Despite there being no significant differences, the pat- 
tern of fluctuating surface and deep approach scores 
across different departments supports the idea that stu- 
dents have individual combinations of approaches when 
facing different tasks in the departments. These have 
been called study "orchestrations" by Meyer [26] and 
imply that students use strategies flexibly, according to 
which is most appropriate to the learning environment. 
In the present study, students had higher deep approach 
scores in all three departments, which may be explained 
by their being senior, clinical students. Lindblom-Ylanne 
and Lonka [27] suggested that an increasingly high de- 
gree of deep-level learning is needed toward the end of 
medical studies, and indeed found that this occurred in 
their study. 

Conclusion 

The findings of this study indicate that the internal 
consistency and factorial validity of the SPQ are compar- 
able with those reported previously. Therefore, the ques- 
tionnaire can be used with confidence to assess learning 



and study processes in the clinical context as well as 
across different learning cultures and educational sys- 
tems. Further psychometric and validation studies are 
needed to enhance the usefulness of this instrument in 
educational and psychological research. The clinical stu- 
dents in this study had higher scores for deep learning. 
Being relatively close to graduation may have made them 
serious about learning and keen to acquire the skills of a 
competent physician. The longitudinal study fails to pro- 
vide significant evidence that approaches to learning 
change according to rotation placement. Factors that 
might influence these results could be of interest in fur- 
ther studies. 

Additional file 



Additional file 1: Approaches to Learning Questionnaire. The 

questionnaire used in this study, which was based on previous work by 
Biggs et al. [10] and Hillard [12]. 
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